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reads the samples from addresses of the same memory 
regioQ to thereby create the delay. The delay step responds 
when the hardware processor is reset so ihat said one 
musical tone is switched to another musical tone for suc- 
cessively writing the samples of the waveform of said 
another musical tone into addresses of the other memory 
region and successively reading the samples from addresses 
of the same memory region to thereby create the delay while 
clearing the one memory regjoo to prepare for a further 
musical tone. 

Described so far is the software sound source that prac- 
tices the second preferred embodiment of the mvention on a 
personal computer. In the computer system, this sound 
source software can be handled as either application soft- 
ware or device drive software, for example. The way by 
which the sound source software is to be bandied may be 
appropriately determined according to the system configu- 
ration or the operation system OS used. 

The sound source software or the capabilities thereof may 
be incorporated in another software program such as amuse- 
ment software, karaoke software, or automatic play and 
accompaniment software. Also this software may be directly 
incorporated in the operation system OS. The software 
according to the present invention can be supplied in a 
machine-readable disk media such as a floppy disk, a 
magneto-optical disk, and a CD-ROM or a memory card. 
Further, the software may be added by means of a semicon- 
ductor memory chip (typically ROM) which is inserted in a 
computer tmit. Alternatively, the sound source software 
associated with the present invention may be distnbuied 
through the network I/F 11. 

The above description has been made by using the appli- 
cation on a personal computer for example. Application to 
amusement equipment such as game and karaoke, electronic 
equipment, and general-purpose electrical equipment is also 
practicaL In addition, application to a sound source board 
and a sound source unit is practical. Moreover, application 
to a sound source machine based on software processing 
using dedicated MPU (DS) is practical. In this case, if the 
processing capacity of the MPU is high, the sampling 
frequency can be raised, thereby multiplying the sampling 
frequency by n when high-precision waveform output is 
required. Further, when a plurality of sound channels are 
used on the sound source, variable control on the sampling 
frequency and skip control on the computation portion that 
can be skipped in the computatioo algorithm may be per- 
formed according to the munber of cfaanoels being sounded. 
In this case, diffextnt sampling Crequendes may be set to 
different perfonnasce parts or MIDI cfaanoels. Still ftirtber, 
in the above-mentioDed embodiment, the sampling fre- 
quency of the CODEC is fixed. It win be apparent that this 
sampling frequency is variable. The sampling frequency is 
made variable by inserting the processing circuit for match- 
ing the sampHng frequencies between the waveform output 
buffer WAVEBUF and the CODEC (DAQ by typicaUy 
oversampling, downsampling, or daU interpolation. 

The present invention is applicable to a software sound 
source in which the CPU operates in synchronization with 
the sampling frequency to periodically execute the software 
module fr>r successively computing waveform samples. For 
example, the CPU conducts an interrupt for computing one 
sample at a period of l/(nxf^ where n denotes a munber of 
tones and f, denotes a sampling frequency. Further, the 
invention is applicable to a hardware sound source using an 
LSI chip in order to reduce load of ALU and in order to use 
resources of LSI chip for other tasks than tone generation. 

As described and according to the present . invention, 
music tone waveform generatii^ blocks indicated by a 
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preset algorithm are assigned to selected sound channels, the 
assigned music tone waveform generating blocks are com- 
bined by ihe algorithm, and music lone waveform generat- 
ing computation is performed to generate music tone wavc- 

5 form data. Consequently, the number of music waveform 
generating blocks for the sound channels may be arbitranly 
changed before sounding assignment is made. This novel 
constitution allows, according to the capacity of a music 
waveform data generating means, flexible adjustment of the 
load state of the music waveform data generating means and 
the quality of the music waveform data to be generated. 

The music tone waveform generating blocks indicated by 
an algorithm set according to the timbre of the music tone 
are assigned to the selected sound channels. The assigned 
music tone waveform generating blocks are combined by the 

1* algorithm to perform music tone waveform generating com- 
putation so as to generate the music tone waveform data. 

Preferably, in setting timbres by a timbre setting means, if 
the number of music tone waveform generating blocks is set 
to a performance part concerned by a means for setting 

20 number of blocks, the timbre set to that performance part is 
changed to a timbre defined by music lone waveform 
generating bk>cks within that number of bkKks. This novel 
constitution further enhances the above-mentioned effect. 
Preferably, during the music tone waveform generating 

25 computation in the sound channel, the number of music tone 
waveform generating blocks assigned to that sound chaimel 
is changed according to a predetermined condition. 
Consequently, during sounding, the load state of the music 
tone waveform daa generating means and the quality of the 

30 mu^c waveform data to be generated may be changed 
flexibly according to the capacity of that music tone wave- 
form generating means. 

Further, according to the present invention, in a computer 
equipment which often executes a phirality of tasks such as 

35 word processing and network communication in addition to 
music performance, occurteoce of troubles such as an inter- 
rupted music tone can be reduced when the CPU power is 
allocated to the tasks not associated with music performance 
during processii^ of the software sound source. In other 

40 words, more tasks can be undertaken during the execution of 
sound source processing. 

Since the present invention is constituted as described 
above, when the CPU bad is high, the sampling frequency 
can be lowered, thereby generating tone waveform data that 

45 prevents the interruption of a music tone. When the CPU 
load is low, a higher sampling frequency than the normal 
sampling frequency can be u^ thereby generating high- 
precision tone waveform data. In this case, the number of 
sound channels may be dianged instead of changing the 

so sampling frequency. 

If a particular cooditnn is satisfied, corre^nding com- 
putational operations are skipped, so that efficient compu- 
tation can be performed, thereby preventing the CPU load 
from getting extremely high. Consequently, the tone wave- 

55 form data can be generated that prevents the sounding of a 
music tone from being interrupted. Further^ the efficient 
computatioo allows the use of the higher sampling fre- 
quency than the conventional sampling frequency, resulting 
in higb-precisx)n tone waveform data. 

tio While the preferred embodiments of the present invention 
have been described using ^cific terms, such description is 
for illustrative purposes only, and it is to be understood that 
changes and variations may be made without departing from 
the spirit or scope of the appended claims. 

65 Hi^^^ ^ claimed is: 

A sound source ^aratus having operation blocks 
composed of softwares used to compute waveforms for 
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generating a plurality of miisical tones through a plurality of 
channels according to perfonsance information^ the appa- 
ratus comprising: 
a setting device for setting an algorithm which determines 
a system composed of selective ones of the operation 
blocks systematically combiDed with each other to 
compute a waveform specific to one of the musical 
tones; 

a designating device responsive to the performance infor- 
mation for designating one of the channels to be used 
for generating said one musical tone; and 

a generating device for allocating the selective operation 
blocks to said one channel and for systematically 
executing the allocated selective operation blocks 
according to the algorithm so as to compute the wave- 
form to thereby generate said one musical tone through 
said one channel. 

2. A sound source apparatus according to claim 1, wherein 
the setting device sets different algoritimss which determine 
different systems corre^nding to different timbres of the 
musical tones, each of the different systems being composed 
of selective ones of the operation blocks which are selec- 
tively and sequentially combined with each other to compute 
a waveform which is specific to a corre^nding one of the 
different timbres. 

3. A sound source apparatus according to claim 2» wherein 
the setting device comprises a determimi^ device that 
determines a first system combining a great number of 
operation blocks and corresponding to a regular timbre and 
thai determines a second system combining a small number 
of operation blocks and corresponding to a substitute timbre, 
and a changing device operative when a number of operation 
blocks executable in the channel is limited under said great 
number and over said small number due to a load of the 
computation of the waveform for changing the musical tone 
from the regular timbre to the substitute timbre so that the 
second system is adopted for the channel in place of the first 
system. 

4. A sound source apparatus according to claim 1, wherein 
the setting device comprises an adjusting device operative 
dependently on a cooditioa during the course of generating 
the musical tone for adjusting a munber of the operation 
blocks to be aikxated to die diamiel. 

5. A sound source apparatus according to claim 4, wherein 
the adjusting device comprises a modifyiog device that 
modifies the algorithm to eliminate a predetermined one or 
more of the operation bk)cks involved in the system so as to 
reduce a number of the operatioQ blodato be loaded into the 
channel for ac^ustment to the ocxiditioa. 

6. Asound sonioe apparatus according to claim 4, wherein 
the adjusting device operates when the condition indicates 
that an amplitude envelope of the wavefonn attenuates 
below a predetermined threshold level for compacting the 
system ao as to reduce the number of the operation bkx:ks. 

7. Asound source apparatus according to claim 4, wherein 
the adjusting device operates when the condition indicates 
that an output volume of the musical tone is tuned below a 
predetermined threshold level for compacting the system so 
as to reduce the number of the operation blocks. 

8. A sound source apparatus according to claim 4, wherein 
the adjusting device operates when the condition indicates 
that at least one of the operadon blocks declines to become 
inactive in the system without substantially affecting other 
operation blocks of the system for elinunating said at least 
one operation bkxik so as to reduce the number of the 
operation bkxdcs to be allocated to the channel. 

9. Asound source apparatus according to claim 1, wherein 
the generating device comprises a computing device respon- 
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sive to a variable sampling frequency for executing the 
operation blocks to successively compute samples of the 
waveform in synchronization to the variable sampling fre- 
quency so as to generate the musical tone, and a controlling 
5 device that sets the variable sampling frequency according 
to process of computation of the waveform by the operation 
blocks. 

10. A sound source apparatus according to claim 1, 
where m the generating device comprises a computing 

jQ device responsive to a variable sampling frequency for 
executing the operation btocks to successively compute 
samples of the waveform in synchronization to the variable 
sampling frequency so as to generate the musical tone, and 
a coniralling device for adjusting the variable sampling 

J 3 frequency dependently on a load of computation of the 
waveform during the course of generating the musical tone. 

11. A sound source apparatus according to claim 1. 
wherein the generating device comprises a computing 
device responsive to a variable sampling frequency for 

2Q executing the operation bkx:ks to successively compute 
samples of the waveform in synchronization to the variable 
sampling frequency so as to generate the musical tone, and 
a controlling device for adjusting the variable sampling 
frequency according to result of computation of the samples 

25 during the course of generating the musical tone. 

12. A sound source apparatus according to claim 1, 
wherein the generating device comprises a computing 
device responsive to a variable sampling frequency for 
executing the operation bkx:ks to successively compute 

3Q samples of the waveform in synchronization to the variable 
sampling frequency so as to generate the musical tone, and 
a controlling device for adjusting the variable sampling 
frequency dependently on a load of computation during the 
course of generating the musical tone. 
35 13. A sound source apparatus having a software module 
used to compute samples of a wavefonn in response to a 
samptii^ frequency for generating a musical tone according 
to performance information, the apparatus comprising: 
a processor device that periodically executes the software 
40 module for successively computing samples of the 
waveform corresponding to a variable sampling fre- 
quency so as to generate the musical tone; 
a detector device for detecting a load of computation 
imposed on the processor device during the course of 
45 generating the musical tone; and 

a controller device operative according to the detected 
load for changing the variable sampling frequency to 
adjust a rate of computadon of the samples. 

14. A sound source apparams according to claim 13, 
50 wherein the controller device provides a fast samplii^ 

frequency when the detected load is relatively light, and 
provkks a sk>w samplir^ frequency when the detected load 
is relatively heavy such that the rate of the compuUtion of 
the samples is reduced by 1/n where n denotes an integer 
55 number 

15. A sound source apparatus according to claim 14, 
wherein the processor device includes a delay device having 
a memory for imparting a delay to the waveform to deter- 
mine a pitch of the musical tone according to the perfor- 

60 maoce informadon, the delay device generating a write 
pointer for successively writing the samples into addresses 
of the memory and a read pointer for successively reading 
the samples from addresses of the memory to thereby create 
the delay corresponding to an address gap between the write 

65 pointer and the read pointer, the delay device being respon- 
sive to the fast sampling frequency to increment both of the 
write pointer and the read pointer by one address for one 
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sample, otherwise the delay device being re^nsive to the 
slow sampling frequency to increment the write pointer by 
one address n times for one sample and to increment the read 
pointer by n addresses for one sample. 

16. A sound source apparatus according to claim 14, 
wherein the processor device includes a delay device having 
a pair of memory regions for imparting a delay to the 
waveform to determine a pilch of the musical tone according 
to the performance information, the delay device succes- 
sively writing the samples of the waveform of one musical 
tone into addresses of one of the memory regions and 
successively reading the samples from addresses of the same 
memory region to thereby create the delay, the delay device 
being operative when said one musical tone is switched to 
another musical tone for successively writing the samples of 
the waveform of said another musical tone into addresses of 
the other memory region and successively reading the 
samples from addresses of the same memory region to 
thereby create the delay while clearing the one memory 
region to prepare for a further musical tone. 

17. A sound source apparatus according to claim 13, 
wherein the processor device executes the software module 
composed of a plurality sub-modules for successively com- 
puting the waveform, the processor device being operative 
when one of the sub-modules declines to become inactive 
without substantially affecting other sub-modules during 
computation of the waveform for skipping execution of said 
one sub-module. 

18. A sound source apparatus according to claim 14, 
wherein the processor device includes a delay device having 
a memory for imparting a delay to the waveform to deter- 
mine a pitch of the musical tone according to the perfor- 
mance infonnation, the delay device generatii^ a write 
pointer for successively writing the samples into addresses 
of the memory and a read pointer for successively reading 
the samples &om addresses of the memoiy to ther^y create 
the delay corresponding to an address gap between the write 
pointer and the read pointer, the delay device being respon- 
sive to the fast sampling frequency to iocrement both of the 
write pointer and the read pointer by one address for one 
sample, othenvise the delay device being responsive to the 
slow sampling frequency to increment the write pointer by 
one address n times for one sample. 

19. A sound source apparatus acccvding to claim 14, 
wherein the processor device includes a delay device for 
imparting a delay to the wavefonn to determine a pitch of 
the musical tone according to the perfonnance informatioa, 
the delay device successively writing the samples of the 
waveform of one musical lone into addresses of ooe m«nory 
regioQ of the delay device and successively leadix^ the 
samples from addresses of said ooe memory region to 
thereby create the delay, the delay device being operative 
when said one musical tone is switched to another musical 
tone for successiveiy writing the samples of the waveform of 
said another musical tone into addiesses of another memory 
region of the delay device and successively readii^ the 
samples from addresses of said another memory region to 
thereby create the delay while ckaring said one memory 
region to prepare for further musical tone. 

20. A sound source apparatus having a software module 
used to compute samples of a waveform for generating a 
musical tone, the apparatus comprising: 

a provider device for variably providing a trigger signal at 
a relatively stow rate to define a frame period between 
successive trigger signals, and for periodically provid- 
ing a sampling signal at a relatively fast rate sudi that 
a plurality of sampling signals occur within one frame 
period; 
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a processor device reseitable in response to each trigger 
signal and operable to penodically execute the software 
module for successively computing a number of 
samples of the waveform corresponding to the sam- 
5 pling signals within one frame; 

a detector device for delect mg a load of computation 
imposed on the processor device during the course of 
generating the musical tone; 

a controller device operative according to the detected 
load for varying the frame pcnod to adjust the number 
of the samples computed within ooe frame period, and 

a converter device responsive to each sampling signal for 
converting each of the samples into a corresponding 
analog signal to thereby generate the musical tones. 

21. A sound source apparatiw having submodules com- 
posed of softwares used to compute waveforms for gener- 
ating a plurality of musical tones through a plurality of 
channels according to performance information, the appa- 

^ ratus comprising: 

setting means for setting an algorithm which determines 
a module composed of selective ones of the submod- 
ules logically connected to each other to compute a 
waveform ^cific to one of the musical tones; 
25 designating means responsive to the performance infor- 
mation for designating one of the channels to be used 
for generating said one musical tone; and 

generating means for loading the selective submodules 
into said one channel and for logically executing the 
30 allocated selective submodules according to the algo- 
rithm so as to compute the waveform to thereby gen- 
erate said one musical tone through said ooe channel. 

22. A sound source apparams according to claim 21, 
wherein the setting means sets dififerent algorithms which 

35 determine different modules corresponding to dififerent tim- 
bres of the musical tones, each of the different modules 
being composed of selective ones of the submodules which 
are selectively and sequentially connected to each other to 
compute a waveform which is specific to a corresponding 

40 one of the different timbres. 

23. A sound source apparatus according to claim 21, 
wherein the setting means comprises adjusting means opera- 
tive dependeolly on a condition during the course of gen- 
erating the musical tone for adjusting a number of the 

45 submodules to be loaded into the channel 

24. A sound source apparatus according to claim 21, 
wherein the adjusting means operates when the condition 
indicates that an amplitude envelope of the waveform 
attenuates below a predetermined threshold level for com- 

50 pactii^ the noodule so as to reduce the number of the 
subnKxhiles. 

25. A sound source apparams according to claim 21, 
wherein the adjusting means operates when the condition 
indicates that an output volume of the musical tone is tuned 

55 below a predetermined threshold level for compacting the 
module so as to reduce the number of the submodules. 

26. A sound source apparatus according to claim 21, 
wherein the adjusting means operates when the condition 
indicates that one of the submodules loses contribution to 

60 computation of the waveform without substantially affecting 
other submodules for eliminating said one submodule so as 
to reduce the number of the submodules to be loaded into the 
channel 

27. A sound source apparatus having a software module 
£5 used to compute samples of a waveform in response to a 

sampling frequency for generating a musical tone according 
to performance information, the apparatus comprising: 
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processor means to periodically execute the software 
module for successively computing samples of tbe 
waveform corresponding to a variable s>dmpling fre- 
quency so as to generate the musical tone; 

detector means for detecting a load of computation 5 
imposed on the processor means durmg the course of 
generating the musical tone; and 

controller means operative according to the deteaed load 
for changiDg the variable sampling frequcDcy to adjust 
a rate of computation of tbe samples. |q 

28. A sound source apparatus accordmg to claim 27, 
wherein the controller means provides a fast sampling 
frequency when the detected load Ls relatively light, and 
provides a slow sampling frequency when the detected load 
is relatively heavy such that the rate of the computation of 
tbe samples is reduced by 1/n where n denotes an integer 
number. 

29. A sound source apparatus according to claim 28, 
wherein tbe processor means includes delay means having a 
memory for imparting a delay to the waveform to determine 

a pitch of the musical tone according 10 the performance ^ 
information, tbe delay means generating a write pointer for 
successively writing the samples into addresses of the 
memory and a read pointer for successively reading the 
samples from addresses of tbe memory 10 thereby create the 
delay corresponding to an address interval between the write 25 
pointer and the read pointer, tbe delay means being respon* 
sive to tbe fast sampling frequency to increment both of tbe 
write pointer and tbe read pointer by every one address for 
every one sample, otherwise tbe delay means being respoa* 
sive to the slow sampling frequency to increment tbe write 3Q 
pointer by every one address at n times for repeatedly 
writing one sample into consecutive n addresses. 

30. A sound source apparatus according to claim 28, 
wherein the processor means includes delay means having a 
memory for imparting a delay to the waveform to determine 35 
a pitdi of the musical tone according to tbe performance 
information, the delay means generating a write pointer for 
successively writing the samples into addresses of the 
memory and a read pointer for successively reading the 
samples from addresses of the memory to thereby create the ^ 
delay corre^nding to an address interval between the write 
pointer and the read pointer, the delay means being respon- 
sive to the fast sampling frequency to increment both of the 
write pointer and the read pointer by every one address for 
every one sample, otherwise the delay means being re^a- ^5 
sive to the slow sampling frequency to increment the write 
pointer by every one address at a times for repeatedly 
writing one sanqtfe into cooseculive 0 addresses and to skip 
the read pointer by consecutive a addresses for reading one 
sample. ^ 

31. A sound source apparatus having a software module 
used to c(»npute samples of a waveform for generating a 
mtisical tooct (be apparatus comprising: 

provider means for variably providing a trigger signal at 
a relatively slow rate to define a frame period between 55 
successive tr^er signals, and for periodically provid- 
ing a sampling signal at a relatively fast rate such that 
a plurality of sampling signals occur within one frame 
period; 

processor means resettable in response to each trigger 60 
signal and operable based on each sampling signal to 
periodically execute the software module for succes* 
siveiy computing a number of samples of the wavefonn 
within one frame period; 

detector means for detecting a load of computation 65 
imposed on the processor means during the course of 
generating tbe musical tone; 
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controller means operative according to the detected load 
for varying the frame period lo adjust the number of ihe 
samples computed within one frame penod. and 

converter means responsive to each sampling signal for 
converting each of the samples into a corresponding 
analog signal to thereby generate the musical tones. 

32. A sound source apparatus having a software module 
used to compute samples of a waveform for general mg a 
musical tone, the apparatus comprising: 

provider means for periodically providing a trigger signal 
at a relatively slow rate to define a frame period 
between successive trigger signals, and for penodically 
providing a sampling signal at a relatively fast rate such 
that a plurality of sampling signals occur within one 
frame period; 

processor means resettable in response to a trigger signal 
and operable in response to each sampling signal to 
periodcally execute the software module for succes- 
sively computing a number of samples of tbe waveform 
within one frame period; and 

converter means responsive to each sampling signal for 
converting each of the samples into a corresponding 
analog signal to thereby generate the musical tones, 
wherein 

tbe processor means inchides delay means having a pair 
of memory regions for imparting a delay to the wave- 
form to determine a pitdi of the musical tone according 
to the perfonnance infomaation, the delay means suc- 
cessively writing the samples of the waveform of one 
musical tone into addresses of one of the memory 
regioz» and successively reading the samples from 
addresses of tbe same memory region to thereby create 
the delay, the delay means being operative when the 
processor means is reset so that said one musical tone 
is switched to another mtisical tone for successively 
writii^ the samples of the waveform of said another 
musical tone into addresses of tbe other memory region 
and successively reading the samples from addresses of 
the same memory region to thereby create the delay 
while clearing the one memory region to prepare for a 
further musical tone. 

33. A method using submodules composed of softwares to 
compute waveforms for generating a plurality of musical 
tones through a phirality of channels according to perfor- 
mance information, the method comprising the steps of: 

setting an algorithm which determines a module com- 
posed of selective ones of the submodules logically 
connected to each other to compute a wavefonn 
dfic to one of the musical tones; 

designating one of the channels to be used for generating 
said one musical tone in response to tbe performance 
information; 

loading the selective submodules into said one channel; 
and 

logically executing the loaded selective submodules 
according to the a^orithm so as to compute tbe wave- 
form to thereby generate said one musical tone through 
said one channel 

34. A method according to claim 33, wherein the step of 
setting sets different a^orithms which determine different 
modules corresponding to different timbres of the musical 
tones, each of the different modules being composed of 
selective ones of the submodules which are seleaively and 
sequentially connected to each other to compute a waveform 
which is ^ecific to a corresponding one of the different 
timbres. 
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35. A method according to claim 33, wherein the step of 
setting comprises adjusting a number of the submoduies to 
be loaded into the channel dependently on a condition 
dunng the course of generating the musical tone. 

36 A method according to claim 35, wherein the step of 5 
adjusting comprises compacting the module so as to reduce 
the number of the submoduies when the condition indicates 
that an amplitude envelope of the waveform attenuates 
* below a predetermined threshold level. 

37. A method according to claim 35, wherein the step of 
adjusting comprises compacting the module so as to reduce 
the number of the submoduies when the condition indicates 
that an output volume of the musical tone is timed below a 
predetermined threshold level. 

38. A method according to claim 35, wherein the step of 
adjusting comprises eliminating at least one submodule so as 
to reduce the number of the submoduies to be loaded into the 
channel when the condition indicates that said at least one 
submodule loses contribution to computation of the wave* 
form without substantially affecting other submoduies. 

39. A method using a hardware processor and a software 20 
module to compute samples of a waveform in response to a 
sampling ^quency for generating a musical tone according 

to performance information, the method comprising the 
steps of: 

periodically operating the hardware processor to execute 25 
the software module for successively computing 
samples of the waveform corrcspooding to a variable 
sampling frequency so as to generate the musical tone; 

detecting a load of computation imposed on the hardware 
processor during the course of generating the musical ^ 
tone; and 

changing the variable sampling frequency according to 
the detected load to adjust a rate of computation of the 
samples. 

40. A method according to claim 39, wherein the step of 
changing provides a fast sampling frequency when the 
detected load is relatively light, and provides a slow sam- 
pling frequency when the detected load is relatively heavy. 

41. A method using a hardware processor having a soft- 
ware module used to compute samples of a waveform for ^ 
generating a musical tone, the method comprising ibe steps 
of: 

variably providii^ a trigger signal at a relatively slow rate 
to de&ne a frame period between successive trigger 
signals; 

periodically providing a sampling signal at a relatively 
fast rate sticb that a phuality of sampling signals occur 
within one frame perioci; 

operating tliehaidware processor resettabie in re^nse to ^ 
each trigger signal tad operable based on each sam- 
pling signal 10 periodically execute the software mod* 
ule for successively computing a nuo^r of samples of 
the waveform within one frame period; 

detecting a load of computation imposed on the software 55 
processor during the course of generating the musical 
tone; 

varying the frame period according to the detected load to 
adjust the number of the samples computed within one 
frame period, and ^ 

converting each of the samples into a corresponding 
analog signal in response to each sampling sigoal to 
thereby generate the musical tones. 

42. A method using a hardware processor having a soft- 
ware module used to compute samples of a waveform for 65 
generating a musical tone, the method comprising the steps 
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of: 



penodically providing a trigger signal at a relatively slow 
rate to define a fratne period between successive trigger 

signals; 

periodically providing a sampling signal at a relatively 
fast rale such that a plurality of sampling signals occur 
withm one frame period; 
operating the hardware processor rcsettable in refuse to 
a trigger signal and operable based on each sampling 
signal to pcnodically execute the software module for 
successively computing a number of samples of the 
waveform within one frame period; and 
converting each of the samples into a corresponding 
analog signal in response to each sampling signal to 
thereby generate the musical tones, wherein 
tbf step of operating includes delay step using a pair of 
memory regions for imparting a delay to the waveform 
to determine a pitch of the musical tone according to 
the performance information, the delay step succes- 
sively writing the samples of the waveform of one 
musical tone into addresses of one of the memory 
regioEis and successively reading the samples from 
addresses of the same memory region to thereby create 
the delay, the delay step re^nding when the hardware 
processor is reset so that said one musical tone is 
switched to another musical tone for successively writ- 
ing the samples of the waveform of said another 
musical tone into addresses of the other memory regioD 
and successively reading the samples from addresses of 
the same memory region to thereby create the delay 
while clearing the one memory region to prepare for a 
further musical tone. 

43. A machine readable media for use in a processor 
machine including a CPU, said media conuining program 
instructions cxecuuble by said CPU for causing the proces- 
sor machine havii^ submoduies composed of softwares to 
compute waveforms for performing operation of generatii^ 
a plurality of musical tones through a plurality of channels 
according to perfonnance information, wherein the opera- 
tion comprises the steps ofr 

setting an algorithm which determines a module com- 
posed of selective ones of the submoduies logically 
connected to each other to compute a waveform spe- 
cific to one of the musical tones; 

designating one of the channels to be used for generating 
said one musical tone in response to the performance 
information; 

loading the selective sutnuodules into said one channel; 
and 

logically executing the loaded selective submoduies 
according to the algorithm so as to compute the wave- 
form to thereby generate said one musical tone through 
said one channel. 

44. A machine readable media according to claim 43, 
wherein the step of setting sets different algorithms which 
determine di^Terent modules conesponding to different tim- 
bres of the musical tones, each of the different modules 
being composed of selective ones of the submoduies which 
are selectively and sequentially connected to each other to 
compute a waveform which is specific to a conesponding 
one of the different timbres. 

45. A machine readable media according to claim 43, 
wherein the step of setting comprises adjusting a number of 
the submoduies to be loaded into the channel dependently on 
a condition during the course of generating the musical tone. 

46. A machine readable media according to claim 45, 
wherein the step of adjusting comprises compacting the 
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module so as to reduce the number of the submodules when 
the conditioo indicates that an amplitude envelope of the 
waveform attenuates below a predetermined threshold level. 

47. A machioe readable media according to claim 45, 
wherein the step of adjusting comprises compacting the 5 
module so as to reduce the number of the submodules when 
the condition mdicates that an output volume of the musical 
tone IS tuned below a predetermined threshold level. 

48. A machine readable media according to claim 45, 
wherein the step of adjusting comprises eliminating at least to 
one submodule so as to reduce the number of the submod- 
ules to be loaded into the channel when the condition 
indicates thai said at least one submodule loses contribution 

to computation of the waveform without substantially aSea- 
ing other submodules. 15 

49. A machine readable media for use in a processor 
machine including a CPU, said media containing program 
instructions executable by said CPU for causing the proces- 
sor machine having a software module to compute samples 

of a waveform in response to a sampling frequency for 20 
performing operation of generating a musical tone according 
to performance informatioa, wherein the operation com- 
prises the steps ot 

periodically operating the processor machine to execute 
the software module for successively computing ^ 
samples of the waveform corresponding to a variable 
sampling frequency so as to generate the musical tone; 

detecting a load of computation imposed on the processor 
machine during the course of generating the musical 
lone; and ^ 

changing the variable samplii^ frequency according to 
the detected load to adjust a rate of compuution of the 
samples. 

50. A machine readable media according to claim 49, ^ 
wherein the step of changing provides a fast sampling 
frequency when the detected load is relatively light, and 
provides a slow sampling frequency when the detected load 

is relatively heavy. 

51. A machine read^le media for use in a processor ^ 
machine including a CPU, said media coataioii^ program 
instructions execuuble by said CPU for causing the proces- 
sor machine having a software module used to compute 
samples of a waveform for performing operation of gener- 
ating a musical tone, wherein the operatioo comprises the 
steps of: 

variably providing a trigger signal at a relatively slow rau 
to define a frame period between successive trigger 
signal^ 

periodically providing a sampling signal at a relatively 50 
fast rate such that a plurality of sampling signals occur 
within one frame period; 

operating tbe processor maddne resettable in response to 
each trigger signal and operable based on each sam- 
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pUng signal to periodically execute the software mod- 
ule for successively computing a number of samples of 
the waveform within one frame period; 
detecting a load of computation imposed on the processor 
machine dunng the course of generating tbe musical 
tone; 

varying the frame period according to the detected load to 
adjust the number of the samples computed withm one 
frame period, and 
converting each of the samples into a corresponding 
analog signal in response to each sampling signal to 
thereby generate the musical tones, 
52. A machine readable media for use in a processor 
machine including a CPU, said media containing program 
instructions executable by said CPU for causing the proces- 
sor machine having a software module used to compute 
samples of a waveform for performing operation of gener- 
ating a musical tone, wherein tbe operation comprises the 
steps of: 

periodically providing a trigger signal at a relatively slow 
rate to define a frame period between successive trigger 
signals; 

periodically providing a sampling signal at a relatively 
fast rate such that a plurality of sampling signals occur 
within one frame period; 

operating the processor machine resettable in re^nse to 
a trigger signal and operable based on each sampling 
signal to periodically execute the software module for 
successively computing a number of samples of the 
waveform within one frame; and 

converting each of the samples into a corre^nding 
analog signal in response to each sampling signal to 
thereby generate the musical tones, wherein 

the step of operating includes delaying step using a pair of 
memory regions for imparting a delay to tbe waveform 
to determine a pitch of tbe musical tone according to 
the performance information, the delay step succes- 
sively writing the samples of the waveform of one 
musical tone into addresses of one of the memory 
regions and successively reading the samples from 
addresses of the same memory region to thereby create 
the delay, the delay step re^nding when the processor 
machine is reset so that said one musical tone is 
switched to another musical lone for successively writ- 
ing the samples of the waveform of said amtfaer 
musical tone into addresses of tbe other memory region 
and successively reading tbe samples from addresses of 
the same mensory region to thereby create the delay 
while clearing tbe one memory region to prepare for a 
further musical tone. 

♦ * « « * 



53. (New) A system for synthesizing a musical tone according to control 
information, comprising: 

a processor that executes a process of managing the system and a process of 
providing the control information at a variable period: 

a sound source module that generates a waveform of the musical tone based on 
the control information successively provided from the processor at the variable period: 

a detector that detects a load imposed on the processor when the processor 
executes the processes: and 

a controller that controls the variable period at which the processor provides the 
control information, according to the detected load of the processor. 

54. (New) The system according to claim 53. wherein the processor manages 
the system and provides the control information by executing a program. 

55. (New) The system according to claim 53. wherein the controller expands 
the variable period as the detected load of the processor increases. 
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56. (New) A system for synthesizing a musical tone according to control 
information, comprising: 

a processor that executes a process of managing the system and a process of 
providing the control information at a variable frequency: 

a soimd source module that generates a waveform of the musical tone based on 
the control information successively provided from the processor at the variable 
frequency; 

a detector that detects a load imposed on the processor when the processor 
executes the process: and 

a controller that controls the variable fi-equency by which the processor 
successively provides the control information, according to the detected load of the 
processor. 

57. (New) The system according to claim 56, wherein the processor manages 
the system and provides the control information by executing a program. 

58. (New) The system according to claim 56, wherein the controller lowers 
the variable jfrequency as the detected load of the processor increases. 
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59. (New) A system for synthesizing a musical tone according to control 
information, comprising: 

a processor that executes a process of successively providing the control 
information at a variable period, and another process of generating the musical tone based 
on the successively provided control information: 

a detector that detects a load imposed on the processor when the processor 
executes the processes: and 

a controller that controls the variable period at which the processor provides the 
control information, according to the detected load of the processor. 

60. (New) The system according to claim 59, wherein the processor executes 
the processes according to a program. 

61 . (New) The system according to claim 59. wherein the controller expands 
the variable period as the detected load of the processor increases. 
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62. (New) A system for synthesizing a musical tone according to control 
information, comprising: 

a processor that executes a process of successively providing the control 
information at a variable frequency, and another process of generating the musical tone 
based on the successively provided control information: 

a detector that detects a load imposed on the processor when the processor 
executes the processes: and 

a controller that controls the variable frequency by which the processor provides 
the control information, according to the detected load of the processor. 

63. (New) The system according to claim 62. wherein the processor executes 
the processes according to a program. 

64. (New) The system according to claim 62, wherein the controller lowers 
the variable frequency as the detected load of the processor increases. 
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65. (New) A method of synthesizing a musical tone according to control 
information by a processor and a sound source module, comprising the steps of: 

operating the processor to execute a process of managing the system and a 
process of providing the control information at a variable period: 

operating the sound source module to generate a waveform of the musical tone 
based on the control information successively provided from the processor at the variable 
period: 

detecting a load imposed on the processor when the processor executes the 
processes: and 

controlling the variable period at which the processor provides the control 
information, according to the detected load of the processor. 

66. (New) A method of synthesizing a musical tone according to control 
information by a processor and a sound source module, comprising the steps of: 

operating the processor to execute a process of managing the system and a 
process of providing the control information at a variable frequency: 

operating the sound source module to generate a waveform of the musical tone 
based on the control information successively provided from the processor at the variable 
frequency: 

detecting a load imposed on the processor when the processor executes the 
processes: and 

controlling the variable frequency by which the processor successively provides 
the control information, according to the detected load of the processor. 
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67. (New) A method of synthesizing a musical tone by a processor according 
to control information, comprising: 

operating the processor to execute a process of successively providing the control 
information at a variable period, and another process of generating the musical tone based 
on the successively provided control information: 

detecting a load imposed on the processor when the processor executes the 
processes; and 

controlling the variable period at which the processor provides the control 
information, according to the detected load of the processor. 

68. (New) A method of synthesizing a musical tone by a processor according 
to control information, comprising: 

operating the processor to execute a process of successively providing the control 
information at a variable frequency, and another process of generating the musical tone 
based on the successively provided control information: 

detecting a load imposed on the processor when the processor executes the 
processes: and 

controlling the variable frequency by which the processor provides the control 
information, according to the detected load of the processor. 
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69. (New) A medium for use in a system having a processor and a sound 
source module for synthesizing a musical tone according to control information, the 
medium containing a program executable by the processor for causing the system to 
perform a method comprising the steps of: 

processing a load for managing the system and for providing the control 
information at a variable period: 

operating the sound source module to generate a waveform of the musical tone 
based on the control information successively provided at the variable period: 

detecting the load imposed on the processor when the processor executes the 
program: and 

controlling the variable period at which the control information is successively 
provided, according to the detected load of the processor, 

70. (New) A medium for use in a system having a processor and a sound 
source module for synthesizing a musical tone according to control information, the 
medium containing a program executable by the processor for causing the system to 
perform a method comprising the steps of: 

processing a load for managing the system and for providing the control 
information at a variable frequency: 

operating the sound source module to generate a waveform of the musical tone 
based on the control information successively provided at the variable frequency: 

detecting the load imposed on the processor when the processor executes the 
program: and 

controlling- the variable jfrequency by which the control information is 
successively provided, according to the detected load of the processor. 
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7L (New) A medium for use in a system having a processor for synthesizing a 
musical tone according to control information, the medium containing a program 
executable by the processor for causing the system to perform a method comprising the 
steps of: 

successively providing the control information at a variable period: 
generating the musical tone based on the successively provided control 
information: 

detecting a load imposed on the processor when the processor executes the 
program: and 

controlling the variable period at which the control information is provided, 
according to the detected load of the processor. 

72. (New) A medium for use in a system having a processor for synthesizing a 
musical tone according to control information, the mediu m containin g a program 
executable by the processor for causing the system to perform a method comprising the 
steps of: 

successively providing the control information at a variable frequency: 
generating the musical tone based on the successively provided control 
information: 

detecting a load imposed on the processor when the processor executes the 
program: and 

controlling the variable frequency at which the control information is provided, 
according to the detected load of the processor 
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